A clinical diagnosis of nonspecific vaginitis can be based on the presence of a characteristic homogeneous grey discharge, a vaginal fluid pH of >4.5, a positive amine odor test, and the identification of "clue cells" by microscopic examination of vaginal fluid mixed with saline (la, 16) . Vaginal cultures may be obtained to exclude yeast and Trichomonas vaginalis, and endocervical cultures may be obtained to exclude Neisseria gonorrhoeae and Chlamydia trachomatis. There are no commonly available tests that enable the clinical microbiologist to aid the clinician in diagnosing nonspecific vaginitis. Gardnerella vaginalis is almost universally found in high concentration in the vaginal fluid of women with nonspecific vaginitis, but because it is often found in the vaginal flora of normal women, the significance of a positive vaginal culture for this organism in an individual patient is uncertain (14, 18, 24) , even when semiquantitative cultures are done. Anaerobic bacteria have also been associated with nonspecific vaginitis (16, 23) . As with G. vaginalis, interpretation depends upon quantitative counts and is not recommended for the clinical laboratory. Gas-liquid chromatography (GLC) for the detection of bacterial organic acid metabolites (23) and thin-layer chromatography for the detection of diamines (4) show patterns characteristic of nonspecific vaginitis, but the equipment for these tests is unavailable to many laboratories. We will use the term bacterial vaginosis (BV) to refer to the entity because of its association with bacteria rather than fungi or protozoa, because no single bacterial agent can be regarded as solely responsible for the syndrome, and because of the absence of a true inflammatory response in most cases (10) .
The specific vaginitides caused by T. vaginalis and candida are most commonly diagnosed by microscopic examination of vaginal fluid. Microscopy has also been used for the diagnosis of BV. Gardner and Dukes reported that the appearance of clue cells (i.e., vaginal epithelial cells studded with coccobacillary organisms) in vaginal fluid wet mounts was diagnostic for Haemophilus vaginalis vaginitis (7, 8) . However, Smith et al. (21) and Akerlund and Mardh (1) subsequently reported that the presence of clue cells on Gram-stained vaginal smears and cervical Papanicolaou smears was not useful for the diagnosis of BV. Gardner and Dukes (7, 8) and Dunkelberg (6) described a Gram stain appearance which was characteristic of BV. Normal vaginal fluid contained only Lactobacillus morphotypes, whereas fluid from BV patients had many small gram-negative organisms resembling G. vaginalis in the absence of Lactobacillus morphotypes. In a recent publication, Balsdon et al. (2) again noted a characteristic microscopical appearance of vaginal discharge from patients with BV.
Although the literature suggests that a Gram stain may be used for the diagnosis of BV, this method has not been formally compared with clinical, microbiological, or biochemical criteria for the diagnosis of BV and is not currently being used by most clinicians or laboratorians. We have already shown that the bacterial vaginal flora demonstrable by vaginal fluid culture from BV patients differs from that demonstrable by vaginal fluid culture in healthy patients (23). The purpose of this study was to see whether these differences were also evident by direct Gram stain of vaginal fluid, to correlate our Gram stain interpretation with the results of clinical examination and with the isolation of G. vaginalis, and to reexamine the usefulness of this method for the diagnosis of BV. pared by spreading a loopful of fluid on each of two glass slides, which were allowed to air dry. One set of slides was stained by the VPI method, and the other set was stained by the Gram stain method described in the Manual of Clinical Microbiology (13), which will be referred to as the MCM method. Each set of slides was examined independently by three individuals, and a Gram stain diagnosis was made by the criteria given above. The results were subsequently compared with the clinical diagnosis.
MATERIALS AND METHODS
GLC of vaginal fluid was performed as previously reported (23) by the methods described in the Anaerobe Laboratory Manual (9) . GLC was defined as abnormal when the S/L ratio (succinate peak height in millimeters/lactate peak height in millimeters) was .0.4, the acetate peak height was >2 mm, or propionate or butyrate was detected.
Statistical methods. Data were evaluated by the chisquare and Fisher exact tests. When the Lactobacillus morphotype (large gram-positive rods) was present alone or in combination only with the Gardnerella morphotype (small gram-variable rods), the smear was interpreted as normal. When the Lactobacillus morphotype was absent or present in low numbers (1 to 2+) and the Gardnerella morphotype and other forms predominated, the smear was interpreted as consistent with BV. All 25 of the cases diagnosed as BV by clinical examination were also diagnosed as BV by Gram stain. The Gram stain technique did not allow distinction between symptomatic and asymptomatic patients; 12 of the 25 patients with BV reported no symptoms.
RESULTS
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The increased prevalence of gram-negative rods, gram-positive cocci, and other organisms seen on the smears from BV patients is consistent with the previously reported increase in the prevalence and quantity of Bacteroides spp. and butyrate-producing Peptococcus spp. and an increase in their metabolic products in vaginal fluid from women with BV (23). The decrease in the prevalence and concentration of the Lactobacillus morphotype on Gram stain in women with BV is paralleled by a decrease in the quantity and prevalence of cultivable Lactobacillus morphotype and a decrease in lactic acid in vaginal fluid in patients with BV (23, 24). The presence of curved rods also was correlated with the diagnosis of BV. Motile curved rods have been noted by other investigators (17) , but the identity of these organisms and their role in BV is not clear. Although vaginal fluids from patients with nonspecific vaginitis have previously been described as yielding pure cultures of G. vaginalis (6) (7) (8) , such specimens actually contain a mixture of gram-variable G. vaginalis and anaerobes (16) , including Bacteroides spp., Peptococcus spp., curved rods (23), and Eubacterium spp. (C. A. Spiegel, P. Davick, P. A. Totten, K. C. S. Chen, D. A. Eschenbach, R. Amsel, and K. K. Holmes, Scand. J. Infect. Dis., in press).
Examination of Gram-stained smears of vaginal fluid is a less sensitive technique than culture for the detection of vaginal colonization by G. vaginalis. None of the nine specimens which had a negative stain and a positive culture had >3 + quantity of G. vaginalis on culture. Perhaps the two specimens which had a positive stain and a negative culture had anaerobic strains of G. vaginalis (15) . The detection of G. vaginalis either by Gram stain or by culture cannot be recommended as a method for the diagnosis of BV because it is often a member of the normal vaginal flora. This lack of value of a positive vaginal culture for G. vaginalis as a tool in the diagnosis of BV has been reported (la, 24) , but it deserves reemphasis because of the frequency of clinical requests for G. vaginalis isolation.
Ison et al. (12) recently used methods similar to ours to compare culture and microscopy for the detection of G. vaginalis in vaginal fluid. In contrast with our results, however, they did not find a correlation between the microscopic and cultural methods. The G. vaginalis culture was positive in 25 (80%) of 31 specimens with and 20 (65%) of 31 specimens without microscopically detectable G. vaginalis. The larger number of microscopic false-negative tests may have been due in part to differences in methodology. Ison et al. prepared slides from vaginal fluid diluted in saline and examined them for the presence of large amounts of gram-variable rods, whereas we prepared slides with undiluted vaginal fluid and examined them for the presence of any small gram-variable rods.
Gram stains were insensitive for the diagnosis of yeast vaginitis even when compared with wet mounts, perhaps because the smears were quite thick, having been prepared from undiluted vaginal fluid.
There is an inverse relationship between the presence or absence and concentration of Gardnerella and Lactobacillus morphotypes in the Gram-stained smears. This observation has also been made in culture studies (23, 24) . The significance of this phenomenon in the pathogenesis of BV is currently under investigation.
When the criteria described here were used to differentiate patients with BV from normal controls and when duplicate smears prepared by two different methods were interpreted by each evaluator, the results were reproducible among three evaluators. The few discrepancies which occurred appeared to be due to the presence of epithelial cells with adherent Lactobacillus morphotypes which, on low-power examination, were interpreted as clue cells.
The presence of clue cells detected in a wet preparation of vaginal fluid also correlated very well with a clinical diagnosis of BV. This is not surprising, since the presence of clue cells was one of the four criteria used to define BV clinically in this study.
Attempts to characterize vaginal health by microscopy have appeared in the literature for years (11, 20, 21, 25) . Doderlein (cited in reference 8) described three grades of vaginal cleanliness that he correlated with vaginal health. Subsequent studies have shown that these criteria are inadequate for the diagnosis of vaginitis (11, 25 (19) are consistent with our criteria for BV. Curved rods have long been associated with vaginal discharge (5, 20) , but their role in BV is less well studied.
This study was not the first attempt to diagnose vaginitis by microscopic examination of vaginal fluid, but rather a reevaluation of the method by using the new, more precise and objective criteria for making a clinical diagnosis, an improved method for G. vaginalis isolation, and an increased knowledge about normal and pathological flora of the vagina. In so doing, we have helped explain why microscopic methods did not correlate well with the clinical and microbiological data collected in some past studies.
The current method for the diagnosis of BV includes observation of the appearance of the vaginal fluid, determination of pH, detection of an amine-like odor, and microscopic examination of a wet mount of vaginal fluid. Because the necessary equipment and expertise are not always available to clinicians, the availability of laboratory methods for the diagnosis of BV would be valuable. A specimen for GLC or thinlayer chromatography is appropriate, but not all laboratories have the equipment to do these tests. The microscopic methods detailed here for the diagnosis of vaginosis would fit well into a clinical microbiology setting and could be used to complement or confirm the clinician's evaluation of the patient with abnormal vaginal discharge. It could be argued that direct microscopic examination of a wet preparation of vaginal fluid should be done to rule out T. vaginalis in any patient with vaginal discharge and that the presence of clue cells can also be noted in the examination. However, these examinations are often performed in clinics by individuals with varying skills because immediate diagnosis is desired or because transport of freshly obtained vaginal fluid to the laboratory is inconvenient or impossible. In such cases, availability of a permanent smear for laboratory confirmation of diagnosis is desirable. In other cases, evaluation of wet preparations is not convenient in either the clinic setting or the laboratory. The Gramstained smear method described here should make the diagnosis of BV easier for clinicans and laboratorians.
